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immune self-tolerance homeostasis to pancreatic islet β cells is now recognized as the 36 essential cause for the development of the diabetogenic autoimmune response (Geenen, 37 2012) . Therefore, the reestablishment of autoimmune tolerance state toward self-38 antigens (Ags) is one of the primary objectives for the prevention of autoimmune 39 diseases, including T1D. During the last decade, immunotherapeutic innovative 40 strategies have focused on maintaining and restoring self-tolerance to pancreatic β cells 41 in T1D (Staeva et al., 2013) . 42 CD26, also known as dipeptidyl peptidase IV (CD26/DPPIV), is a 43 multifunctional cell surface glycoprotein expressed on a variety of cell types, including 44 immune cells. This protein is a proteolytic enzyme, receptor and co-stimulatory protein 45 and is involved in adhesion and apoptosis (Boonacker, 2003) . CD26/DPPIV's 46 proteolytic activity is capable of cleaving N-terminal dipeptides from polypeptides with 47 M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT 8 were used to reduce possible false negative results. The selection of differentially 156 expressed genes was based on a linear model analysis with empirical Bayes 157 modification for the variance estimates, as previously described (Smyth, 2004) . This 158 method is similar to using a 't-test' with an improved estimate of the variance. To 159 account for the multiple testing probability effects arising when many tests (one per 160 gene) are performed simultaneously, p-values were adjusted to obtain strong control 161 over the false discovery rate using the Benjamini-Hochberg method (Benjamini and 162 Hochberg, 1995) . Genes were considered differentially expressed based on the 163 following criteria: genes with an adjusted p-value <0.05 and a logarithmic fold change 164 (log 2 FC) ≥ 0.8 were considered up-regulated, whereas genes with log 2 FC ≤ -0.8 were 165 considered down-regulated. 166
Genes were classified into functional categories on the basis of Gene Ontology 167 (GO) nomenclature (www.geneontology.org) and other annotations provided by NCBI 168 Entrez (www.ncbi.nml.nih.gov/gene) database and data from general literature. The 169 Ingenuity Pathway Analysis (IPA) (Ingenuity Systems ®) (www.ingenuity.com) was 170 used to identify the canonical pathways from the IPA library that were most significant 171 to the data sets. Data from the IPA are expressed as a p-value < 0.05 calculated by using 172 the right-tailed Fisher's Exact Test. The Fisher test is used to compare the number of 173 user-specified molecules of interest that participate in a given function, relative to the 174 total number of occurrences of these molecules in all functional annotations in 175
Ingenuity's knowledge base. 176 177
Quantitative RT-PCR 178
Total RNA from each sample was reverse-transcribed with a High Capacity cDNA 
Statistical analysis 231
The analyses of the array data were described in the corresponding subsection. Validation by qRT-PCR of the most selected targets confirmed the microarray 251 findings (Fig. 2) . Only minor discrepancies were found: The difference observed in two 252 over-expressed genes in MK626-treated mice, Sprr1a and Gfra2, do not reach statistical 253 significance and Ear1 gene showed an inverse tendency with respect the microarray 254 results, although without significant differences. 255 (Fig. 2) . Moreover, Cd4 and Rag2 gene expression tended to increase in 261 the treated mice, although the difference was not statistically significant. 262
Additionally, the validation of gene expression microarray results was also 263 achieved at protein level. Quantification of the protein levels of some over-expressed 264 genes (Plunc, Reg3g and Ccl21) was performed in the thymi of MK626-treated mice by 265 ELISA technique. Results showed that PLUNC, REG3G and CCL21 protein levels tend 266 to be increased in treated mice compared to control mice, although the difference was 267 not statistically significant (Fig.3) . 268 269
Analysis of differentially expressed genes 270
The differentially expressed genes mainly belonged to categories linked to the 271 immune system, inflammation and other biological cellular processes according to gene 272 ontology (GO) categories and data provided by NCBI Entrez database and by the 273 literature. Genes selected by functional categories are displayed in Table 1 . Within the 274 immune system, the most over-represented categories included innate immunity, 275 chemotaxis, immunoregulation and antigen presentation. 276
The Ingenuity Pathway analysis (IPA) identified 5 canonical pathways (Table 2) . 277
Altered pathways in the thymi from treated mice were primarily related to the immune 278 system. Moreover, IPA analysis also indicated that the most over-expressed genes 279 encode molecules belonging to inflammatory and immune responses, including those 280 M A N U S C R I P T
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13 linked to immune cell trafficking (Table 3) The microarray data revealed elevated expression of genes encoding some 334 chemokines in treated NOD mice (Table 1 ). This group represented one of most over-335 expressed categories affected by CD26/DPPIV inhibition. Several chemokines 336 expressed in the thymus have been described as substrates of the peptidase activity of 337 CD26/DPPIV, which either inactivates or alters the chemotactic activity of these 338 chemokines. In the microarray analysis, the expression levels of genes encoding several 339 DPPIV-processed chemokines, such as CCL11 and CCL3, were increased in MK626-340 treated mice. However, genes that encode other chemokines not targeted by 341 CD26/DPPIV activity, such as CCL21, CCL9, CCL6 and CXCL16, were also over-342 expressed, suggesting that these differential effects in gene expression of these 343 chemokines may be independent of CD26/DPPIV enzymatic activity. 344
The migration of developing thymocytes within the thymus is crucial for T cell 345 repertoire selection and requires complex interactions between thymocytes and the 346 surrounding microenvironment (Ruiz et al., 1996) . It is well known that chemokines are 347 key elements in intrathymic organization and the migration of thymocytes during their gene expression levels of Ccr7 and Ccl19 were also up-regulated in treated NOD mice, 367 but the differences were not statistically significant. 368
The Ccl11 gene was also significantly over-expressed in treated NOD mice. This 369 chemokine, also known as eotaxin, is constitutively expressed in the thymus 370 (Rothenberg et al., 1995) and is cleaved by CD26/DPPIV proteolytic enzyme (Struyf et  371 al., 1999) affecting its biological activity. CCL11 displays a chemotactic selective 372 activity for eosinophils, and it has been reported that the inhibition of CD26/DPPIV 373 induces an in vivo recruitment of human eosinophils (Forssmann et al., 2008) . 374
Moreover, a recent report described an increase in the secretion of eosinophil-associated 375 (Table 3) 565  566  567  568  569  570  571  572  573  574  575  576  577  578  579  580  581  582  583 
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